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THE MAILING DATE OF THIS COMMUNICATION. 
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closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G, 213. 
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DETAILED ACTION 



1 . This communication is responsive to Amendment filed 04/13/2005. 

2. Claims 1-26 are pending in this application. Claims 1, 12, 19, and 23 are independent 
claims. In Amendment, claims 1, 12, 19, and 23 are amended. This Office Action is made final. 



Claim Rejections - 35 USC §102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

4. Claims 1-26 are rejected under 35 U.S.C. 102(b) as being anticipated by McMahan et al. 
(U.S. 5,337,269). 

Re claim 1, McMahan et al disclose in Figures 1-2 an Arithmetic and Logic Unit 
(Figures 1-2), comprising: at least first and second sub- ALUs (e.g. second ALUs are 12a- 
12g and first ALUs are 14a-14e), each sub- ALU configured to operate on at least two 
multi-bit numbers to generate a multi-bit output result (e.g. Figure 2 wherein each of 
ALUs 12x and 22x operate on at least two inputs), each of the first and second sub- ALUs 
including a plurality of slices (e.g. 12a as a slice and 14 a as another slice), each 
configured to perform at least one operation (e.g. 12a-12g as either fiill or half adder and 
22a-22e as logical gates) on a set of bits including at least one bit fi-om each of the at least 
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two multi-bit numbers operated on by the sub-ALU in which it is included and generate 
at least one bit of the multi-bit output result of the sub-ALU in which it is included (e.g. 
sub- ALUs slice operates on at least two inputs and generates at least two output in Figure 
2), and wherein the slices of the first and second sub- ALUs are interleaved (e.g. 12a, 14a, 
12b, 14b...) such that pairs of adjacent slices in the ALU include one slice from the first 
sub- ALU and one slice from the second sub- ALU (e.g. in series as 12b of first sub-ALU, 
22a of second sub- ALU, 12c of first sub-ALU. . .). 

Re claim 2, McMahan et al. further disclose in Figures 1-2 the slices of the first 
and second sub-ALus are bitslices (e.g. a[0:l] and b[0:l] input into 12a; CO and PI input 
into 14a). 

Re claim 3, McMahan et al. further disclose in Figures 1-2 each of the bitslices of 
the first sub-ALU includes a gate configured to perform a logical operation (e.g. NAND 
logical gate as seen in 14a). 

Re claim 4, McMahan et al. further disclose in Figures 1-2 the gate is configured 
to receive two input bits and generate one output bit (e.g. 14a in Figures 1-2). 

Re claim 5, McMahan et al. further disclose in Figures 1-2 the logical operation is 
logical AND operation (e.g. 14a in Figures 1-2). 

Re claim 6, McMahan et al. further disclose in Figures 1-2 the bitslices of the first 
sub- ALU are connected in series (Figures 1-2 wherein one is connected after another 
through XOR gate). 
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Re claim 7, McMahan et al. further disclose in Figures 1-2 the bitslices of the 
second sub-ALu are connected in series (Figures 1-2 wherein one is connected after 
another through XOR gate). 

Re claim 8, McMahan et al further disclose in Figures 1-2 each of the bitslices of 
the first sub- ALU includes an adder (e.g. 12a) configured to add at least two bits to 
generate a carry bit (e.g. CO in 10) to a next consecutive bitslice of the first sub- ALU. 

Re claim 9, McMahan et al. further disclose in Figures 1-2 each pair (e.g. 12b, 
14a, and 16a) of adjacent bitslices of the ALU comprises a first bitslice of the first sub- 
ALU (e.g. 12b) and a second bitslice of the second sub- ALU (e.g. 14a and 16a); and 
wherein: the first bitslice has a first input and a first output (e.g. 12b has Co and CI), a 
second bitslice has a second input and a second output (e.g. Co and CI); and the first 
output is connected to the second input (e.g. SCI into 12c), and the second output is 
connected to the first input (e.g. CI of 12b into 16a). 

Re claim 10, McMahan et al. further disclose in Figures 1-2 the slices of the first 
and second sub-ALus are function slices (e.g. as adder). 

Re claim 11, McMahan et al. further disclose in Figures 1-2 the function slices of 
the first sub-ALU are connected in series and the function slices of the second sub-ALU 
are connected in series (e.g. Figures 1-2). 

Re claim 12, it is a method claim of claim 1 . Thus, claim 12 is also rejected under 
the same rationale as cited in the rejection of rejected claim 1 . 

Re claim 13, it is a method claim of claim 2. Thus, claim 13 is also rejected under 
the same rationale as cited in the rejection of rejected claim 2. 
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Re claim 14, it is a method claim of claim 6. Thus, claim 14 is also rejected under 
the same rationale as cited in the rejection of rejected claim 6. 

Re claim 15, it is a method claim of claim 7. Thus, claim 15 is also rejected under 
the same rationale as cited in the rejection of rejected claim 7- 

Re claim 16, it is a method claim of claim 9. Thus, claim 16 is also rejected under 
the same rationale as cited in the rejection of rejected claim 9. 

Re claim 17, it is a method claim of claim 10. Thus, claim 17 is also rejected 
under the same rationale as cited in the rejection of rejected claim 10. 

Re claim 18, it is a method claim of claim 11. Thus, claim 18 is also rejected 
under the same rationale as cited in the rejection of rejected claim 1 1. 

Re claim 19, McMahan et al. disclose in Figures 1-2 a method for implementing 
at least first and second ALUS (e.g. first ALUs as {12a-12g & 16a-16g} and second ALU 
as 14a-14g), each ALU configured to operate on at least two multi-bit numbers to 
generate a multi-bit output result, the first ALU having a first input side and a first output 
side (e.g. 12b), the second ALU having a second input side and a second output side (e.g. 
14a), the method comprising: arranging the first and second ALUS using one of first and 
second arrangements (e.g. parallel arrangement), wherein the first arrangement comprises 
arranging the first output side closer to the second output side than to the second input 
side (e.g. two inputs into 16a), the second arrangement comprises arranging the first input 
side closer to the second input side than to the second output side (e.g. Co). 

Re claim 20, McMahan et al. fiirther disclose in Figures 1-2 arranging the first 

and second ALUS comprises, using the first arrangement (e.g. Co). 

( 



Application/Control Number: 10/054,393 Page 6 

Art Unit: 2193 

Re claim 21, it is a method claim of claim 9. Thus, claim 21 is also rejected under 
the same rationale as cited in the rejection of rejected claim 9. 

Re claim 22, McMahan et al. further disclose in Figures 1-2 each of the first and 
second ALUS has at Least first and second sub-Alus (e.g. {12b and 14a to 12c and 14b} 
and the rest are second sub-ALUs), each of the first and second sub-ALus including a 
plurality of slices wherein the slices of the first and second sub-ALUS are interleaved 
(e.g. 12a, 14a, 12b, 16a, 14b...). 

Re claim 23, it is a digital circuit claim of claim 19. Thus, claim 23 is also 
rejected under the same rationale as cited in the rejection of rejected claim 19. 

Re claim 24, it has same limitations cited in claim 9. Thus, claim 24 is also 
rejected under the same rationale as cited in the rejection of rejected claim 9. 

Re claim 25, it is a digital circuit claim of claim 22. Thus, claim 25 is also 
rejected under the same rationale as cited in the rejection of rejected claim 22. 

Re claim 26, McMahan et al. further disclose in Figures 1-2 the slices of the first 
and second sub-ALus comprises one of bitslices and function slices (e.g. as adder). 

Response to Arguments 

5. Applicants arguments filed 04/1 3/2005 have been fully considered but they are not 
persuasive. 

a. The applicant argues in page 8 second paragraph for claims 1 and 12 that the cited 
reference by McMahan does not disclose the each second sub- ALUs operates on at least 
two multi-bit numbers. 
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The examiner respectfully submits that Figure 2 clearly discloses each of 22x as 
part of second sub- ALUs requires at least two multi-bit numbers from a and b 
(e.g. 22 requires a[5:2] and b[5:2] as inputs). 

b. The applicant argues in page 8 third paragraph for claims 19 and 23 that the cited 
reference by McMahan does not disclose the arrangement of the first ALU and second 
ALU as cited in the claimed invention. 

The examiner respectfully considers all the arithmetic logic blocks 12x as the first 
ALU and other arithmetic logic blocks 14x as the second ALU wherein Figure 10 
illustrates a portion of an adder. 

Conclusion 

6. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR L 136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 
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Any inquiry concerning this communication or earlier conmiunications from the 
examiner should be directed to Chat C. Do whose telephone number is (571) 272-3721 . The 
examiner can normally be reached on M => F from 7:00 AM to 5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chaki Kakali can be reached on (571) 272-3719. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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